Background: Many children are affected by pneumonia and its complications annually, despite the fact that there are several known risk factors; vitamin D deficiency may play a role in this disease.
INTRODUCTION
Pneumonia is the leading cause of hospitalization of children in the United States, with medical costs of almost one billion dollars in 2009 (1) . It is estimated that about 120 million children under 5 years old had pneumonia in 2010-2011, and more than 10% of them had severe episodes of the disease (2) . It is estimated that 0.22 episodes of pneumonia occurs per child in developing countries worldwide (3) . Some studies have shown that supplementing with vitamin D reduces disease of the respiratory tract infection (4) (5) (6) . Other studies have shown anti-inflammatory effect of vitamin D in cell lines (7) . Studies regarding the role of vitamin D supplementation in pneumonia in children are inadequate, thus inconclusive about its role. Epidemiological studies show the role of vitamin D Page 61 deficiency in autoimmune diseases, cancer, cardiovascular disease, depression, dementia, infectious diseases, and muscle loss (8) . In developing countries, such as Iran, knowledge about the role of vitamin D supplementation in pneumonia may be helpful for decreasing the rate of pneumonia in children. However, more studies in this field are needed. The aim of this study was to determine the efficacy of vitamin D supplementation in Respiratory Index of Severity in Children (RISC) hospitalized clinical outcomes of hospitalized patients with community-acquired pneumonia.
MATERIAL AND METHODS

Research design and setting
This randomized, double blind clinical trial study was conducted on children aged 2 months to 6 years old, hospitalized with pneumonia at Children's Hospital of Bandar Abbas, Iran between January 2015 and 2016.
Sampling
Considering the confidence interval of 95%, power of 80%, and standard deviation of 1.5 days in each group for duration of hospitalization a sample size of 72 was calculated to detect one day difference in duration of hospitalization in two groups.
Selection criteria
The inclusion criteria were 1) aged between 2 months to 6 years (A-less than 2 years, B-2 to 4 years, C-4 to 6 years); 2) fever, cough, audible findings in lungs (rale), respiratory distress symptoms (increased respiratory rate based on age: infants more than 50 minutes, 1 to 5 years more than 40 per minute, over 5 years more than 30 per minute); 3) chest x-ray changes revealing pneumonia diagnosis. Exclusion criteria were the following: 1) immunocompromised patients or receiving immunosuppressive drugs; 2) description of air ways hyperactivity and asthma or audible wheezing in lungs; 3) allergies, nasal polyps, nasal inhaled medications up to one month prior to the study (corticosteroids or cromolyn); 4) hospitalized more than 24 hours (in case of hospitalization longer than 24 hours, the patient will not be enrolled in the study); 5) receiving high doses of vitamin D; 6) the ban on vitamin D as Hypercalcemia and hypervitaminosis D; 7) parents unwillingness to participate in the study, after explanation.
Blinding, allocation and Interventions
Patients were randomly assigned into two groups using a computerized system. Patients and outcome assessors were unaware of the patients' allocation. In this study, subjects were divided randomly into two groups of 50 children. Treatment groups in addition to standard treatment (standard treatment for ceftriaxone is injection), vitamin D (at a dose of 50,000 IU per day for 2 days) and the control group in addition to the standard treatment (standard treatment for ceftriaxone is injection), olive oil (as a placebo) were administered respectively.
Outcomes
Then the subjects, according to the criteria for discharge, including fever, cough, and chest pain, decries in respiratory rate and duration of hospital stay, were studied. Given that some patients were accepted at night, the number of hospitalization days up to 4 hours (16/0 day) were added or subtracted. Also, to assess the clinical symptoms (including cough, fever, respiratory rate, etc.) a check list was prepared of the patients during hospitalization, by the physician. A checklist of relevant information including age, sex and clinical findings and treatment was completed by the doctor, recorded and then encoded using statistical software. For determining severity of pneumonia, RISC (Respiratory Index of Severity in Children) scoring system was used, including oxygen saturation, chest retraction, wheezing and refusal to feed, together with growth standards (weight for age). According to the scoring system, patients are divided into 2 groups of severe pneumonia (Z ≥6) and non-severe (9) . The research tools included testimonial by parents to participate in the investigation, as well as the check lists made by the physician based on symptoms in the patient list, and 100,000 units of eatable vitamin D (at a dose of 50,000 units for 2 days) as adjuvant therapy (as a placebo) was administered to hospitalized patients with pneumonia.
Research ethics
A written informed consent was obtained from all parents of children. Patients' information was kept confidential. Also, patients were able to exit the study whenever they decided. The study was approved by the Ethics Committee of Hormozgan University of Medical Sciences. The trial was registered at the Registry of Clinical Trials (http://www.clinicaltrials.gov) with the ID: NCT02936895.
Statistical analyses
Also, data were analyzed by SPSS for Windows, Version 16.0 (Chicago, SPSS Inc, Released 2007) by means of independent samples t-test and Chi-square tests.
RESULTS
This study was conducted on 100 children with pneumonia. There were 30 males in the control group (61.2 percent) and 20 females (38.8 percent) and in the vitamin D group, 27 males (54%) and 23 females (46 percent). The average age of participants in the vitamin D group was 17.6 months and in the control group it was 16.8 months. According to the RISC scoring system, all patients entered in the study, placed into not severe acquired pneumonia (Z <6). Also in Choudhary and colleagues' study, due to concerns about the complications of vitamin D and the widespread prevalence of vitamin D deficiency in the population under study, low dosage of vitamin D was prescribed, this is another reason for the incompatibility of the current study and that with Goubet and colleagues. Despite close monitoring by the author, no side effects were observed, although theoretically, increase in level of vitamin D in the body is possible, it's possible to provide the best protection from the lack of this vitamin without an increase in the level of it in high risk children with clear instructions about supplements and 100,000 units of vitamin D, even with normal range from vitamin D base line, and no known side effect is reported (18) . So the evidence indicates that the recommended dose in this study is harmless and effective. Also due to lack of determining the basic level of vitamin D in patients with various foundations and causes of pneumonia, according to geographic area, age, time/season and the social and economic level of the population under study, results are different. One of the limits of this study is to provide the consent of the parents and discharge to complete the course of treatment and recovery.
DISCUSSION
CONCLUSIONS
The study found that the use of vitamin D supplementation with dosage of 50,000 daily for 2 days with antibiotics in hospitalized patients with a primary diagnosis of pneumonia, has been associated with reduced hospitalization time.
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